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SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

Be It known that we, Craig Paulsen a citizen of the United 
States, residing at 1350 Monte Vista Drive, Reno, Nevada 8951 1, Chan 
Griswold a citizen of the United States, residing at 1160 Monroe Court, 
Reno, Nevada 89509, Joseph R, Hedrick a citizen of the United States, 
residing at 125 Gazelle Road, Reno Nevada 89510, Richard Wilder, a citizen 
of the United States, residing at 8960 Jedediah Smith Drive, Sparks, Nevada 
89436 and Harold Mattice a citizen of the United States, residing at 1271 
Bolivia Way, Gardenerville, Nevada 89410 have invented a new and useful 
GAMING MACHINE REEL HAVING A FLEXIBLE DYNAMIC DISPLAY, of which 
the following is a specification. 
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Gaming Machine Reel Having a 
Flexible Dynamic Display 

BACKGROUND OF THE INVENTION 

The present invention relates to gaming apparatus commonly known as slot 
5 machines, and more particularly to a flexible dynamic display panel provided on the 
reels of slot machines to produce various indicia. 

Conventional slot machines are gaming devices which incorporate a plurality 
of reels, typically three, rotatable about a common axis. Each reel has multiple indicia 
printed on the periphery depicting specific symbols relevant to game play. A player 

10 initiates a play on a slot machine by, for example, pulling a lever or depressing a 

triggering button. Upon initiating a play, a random number generator generates a first 
number, which in tum corresponds to an indicium or symbol. The first reel is then 
stopped to display the selected indicium. In a similar fashion, the second and third 
reels display indicium corresponding to second and third numbers generated by the 

15 random number generator. After the reels have stopped spinning, the microprocessor 
evaluates the outcome of the first, second, and third generated random numbers to 
determine if there is a winning combination. When a play concludes with a winning 
combination being displayed, a payout may be awarded to a player. 

In a traditional, three reel, mechanical slot machine, each reel might have, for 

20 example, twenty-two stops or indicia which can be displayed as part of a multiple reel 
payline combination. The probability for paying off on a specific combination of 
indicia is dependent upon the number of reels in play, the number of symbols on each 
reel, and the number of winning symbol combinations. For instance, the lowest 
probability, one in which there is only one winning combination, can be 

25 mathematically represented as 1 :N^ where N is the number of indicia on each reel and 
R is the number of reels. Therefore, for a traditional, three reel, mechanical slot 
machine having twenty-two symbols, the lowest probability that can be obtained is 
1 :22^ or 1 : 1 0,648. Thus, for the slot machine to be commercially viable, the 
maximum jackpot payable by such slot machine is limited to the amount that could be 

30 paid one in every ten thousand six hundred forty eight plays. 
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As today's slot machine players become more sophisticated, the market 
demands higher payouts and greater game variation to maintain and increase player 
appeal. To allow for higher purses, and still remain commercially viable, a traditional 
slot machine can either increase the number of symbols per reel, or aUematively add 
5 reels to the machine. Both alternatives, however, have proven undesirable effects. 
For example, it is difficult to provide more than about twenty-five symbols per reel as 
the reel then becomes too large to fit within the physical dimensions of the 
standard-sized slot machine. Similarly, it has been observed that slot machines having 
more than three reels are less appealing to slot machine players. 

10 One alternative technique for increasing the jackpot size in slot games employs 

a "virtual reel," described in U.S. Pat, No. 4,448,419 to Telnaes. hi general, a "virtual 
reel" is a software program which allows a slot machine to increase the payout 
without increasing the number of reels or the number of symbols per reel. The virtual 
reel software program contains instructions which map a number of virtual symbols to 

15 physical symbols on the slot machine reel. For example, a virtual reel may contain 
forty-four possible virtual symbols with each virtual symbol corresponding to one 
specific physical symbol on a twenty-two symbol reel. Therefore, in this example, the 
virtual reel effectively raises the lowest probability that can be obtained to 1 :44^ or 
1 :85,184, which greatly increases the available largest payout. 

20 During a typical virtual reel slot machine play, a slot player initiates spinning 

of the slot machine reels through any number of means, including pulling a handle. 
The "virtual reel" software program then randomly selects a symbol from the virtual 
reel, all while the physical reel is spinning and observable by the player through a 
display glass. A control circuit then causes the spinning reel to stop at the symbol 

25 selected by the software. Therefore, the software controls the actual outcome of the 
game and the physical reel merely acts as a display device. 

Another alternative technique for increasing the jackpot size in slot games 
employs a slot machine reel with luminescent display elements. This technique is 
detailed in U.S. Pat. No. 6,027,1 15 to Griswold et al.. hi general, slot machines 

30 utilizing the luminescent display element technique contain reels in which "symbol 
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regions" contain electroluminescent elements. Multiple electroluminescent elements 
may be arranged in each symbol region to allow a given symbol to be displayed in 
multiple formats, with each format representing an independent indicia for payout 
purposes. For example, a "7" symbol could be displayed with its outline illuminated, 

5 with interior cross hatching, with a combination of cross hatching and outUne 

illuminated, or with different colors. Thus, each possible symbol may appear to a 
player to be different physical symbol, despite the fact it exists within the same 
physical symbol region. By utiHzing this technique, or by combining this technique 
with a virtual reel, the designer has still greater flexibility in creating higher odds and 

10 offering a much larger payout. 

One drawback to either a virtual reel or a reel containing an electroluminescent 
display is that the slot machine game play is still limited by the number of unique 
symbols that can be displayed by the physical reel, hi other words, in utilizing a 
traditional physical reel with twenty-two symbols, a virtual reel can display, at most, 

15 twenty-two imique symbols. Similarly, while an electroluminescent reel may increase 
the number of unique symbols possible, the electroluminescent reel is also Mmited by 
the number of unique luminescent patterns. Still further, if the owner of the slot 
machine utilizing either technique wishes to change the gaming symbols, the slot 
machine reels must be physically replaced, resulting in extremely costly "down-time" 

20 for the machine and consequently lost revenue for the owner. 

To allow a gaming machine with an infinite number of display symbols, game 
manufacturer's have utilized flat, rigid panel displays, (i.e., hquid crystal displays 
("LCDs"), or light emitting diode ("LED") displays) similar to a display of a computer 
screen. By utilizing a rigid display panel, a computer processor is able to create, 

25 display, manipulate and control a "virtual slot machine" without any mechanical 

spinning reels, further allowing for an infinite number of possible symbol displays and 
increased payouts. However, while the use of the virtual slot machine has proven 
popular in today's personal computer market, it has not met with much success in 
casinos, as a slot machine player desires the visual stimulation, and excitement of a 

30 traditional, spinning reel slot machine. 
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SUMMARY OF THE INVENTION 
The invention is directed to a slot machine that may comprise a slot machine 
reel rotatable about an axis, a flexible display panel, capable of dynamically 
displaying game play indicia, mounted on the slot machine reel, liquid crystal driver 
5 circuitry, and a controller operatively coupled to the flexible display. The controller 
may have a microprocessor and a memory and may be programmed to display indicia 
relevant to game play on the flexible display. 

The featiu-es and advantages of the present invention will be apparent to those 
of ordinary skill in the art in view of the detailed description of various embodiments, 
10 which is made with reference to the drawings, a brief description of which is provided 
below. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a slot machine having flexible display panel 
reels in accordance with one embodiment of the present invention; 
15 Fig. 2 is an illustration of a slot machine reel having a flexible display panel in 

accordance with one embodiment of the present invention; 

Fig. 3 is a front cross-sectional view of a flexible display panel reel together 
with a drive motor and electrical connection to an external control circuit in 
accordance with one embodiment of the present invention; 
20 Fig. 4 is a block diagram of the electronic control circuit components in 

accordance with one embodiment of the present invention; and 

Fig. 5 is a flowchart of a gaming routine that may be performed by the 
electronic control circuit components of Fig. 4. 

DESCRIPTION OF THE VARIOUS EMBODIMENTS 
25 Turning now to FIG- 1 there is illustrated a slot machine 10 for use with the 

present invention. Slot machine 1 0 may include an exterior housing 12, a plurality of 
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flexible display reels, which may be designated as a first flexible display reel 14, a 
second flexible display reel 16 and a third flexible display reel 18. Slot machine 10 
may further include a first slot or opening 20 for accepting tokens, coins or any other 
suitable elements that may or may not be representative of monetary value, a second 
5 slot or opening 22 for accepting various denominations of paper currency, and a credit 
display 24 for displaying game information such as currency insertion. The slot 
machine 10 may also include a handle or arm 26 and a spin button 28 (either of which 
may be referred to as a spin actuator), a number of buttons 30, 32 and 34 that a user 
may actuate to make bets or wagers, and a payout tray or hopper 36. The slot machine 
10 10 may fiirther include a player tracking slot 3 8 for accepting various devices that 
hold information relative to player tracking, such as a debit card, a smartcard, or the 
like, includmg cards that include a monetary value. 

Turning to FIG. 2, there is depicted a slot machine reel 40 in accordance with 
one embodiment of the present invention. As illustrated, the reel 40 may include a 
15 flexible display panel 42 mounted to an outer circumference 44 of an internal or 

supporting portion 46 of reel 40. The flexible display panel 42 may be a LCD panel, 
or a LED display panel capable of being shaped to mount to the outer circumference 
44 of reel 40. The flexible display panel 42 may be fiulher capable of displaying an 
infinite number of possible indicia relevant to game play. The flexible display panel 
20 42 may be a panel having at least one flexible portion which allows the flexible 
display panel to be bent, without sharp angles, and yet still maintain the display 
quality associated with well known, non-flexible LCD or LED display panels. One 
example of a flexible display panel 42 is a LCD panel described in U.S. Patent No. 
6,016,176 to Kim et al. Another example of a flexible display panel 42 is a Flexible 
25 Organic Light Emitting Device ("FOLED") developed by Universal Display 

Corporation, Ewing, New Jersey. The slot machine reel 40 may further include one or 
more integrated circuits 48 which process appropriate data to control display of the 
various indicia. 

While the slot machine reel 40 of FIG. 2 is depicted with one flexible display 
30 panel 42 mounted to the outer circumference 44, it will be understood by those of 
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ordinary skill in the art that multiple flexible display panels may be mounted to the 
outer circumference, for instance, two, three, or four, etc., flexible display panels 42 
may be mounted to the outer circumference 44. Recognizing that known non-flexible 
display panels may have some "flexibility," i.e., they may be bent a small amount, it 
5 will be understood that the term "flexible display panel/' as used herein means that 
the flexible display panel 42 is capable of being bent, turned or forced from a 
substantially straight line or form without breaking and without compromising the 
display quality associated with well known, non-flexible LCD or LED display panels, 
to contact the outer circumference of the slot machine reel 40, For example, if two 

10 points 49a and 49b are placed on the outer circumference 44 of the slot machine reel 
40 and separated by an angular displacement of at least about ten degrees along the 
circumference, the flexible display 42 would be capable of bending or flexing to 
contact the two points without breaking and without compromising the display quality 
associated with well known, non-flexible display panels. In another example, if four 

1 5 flexible display panels 42 are consecutively moimted on the outer circumference 44 of 
the slot machine reel 40 and the two points 49a and 49b are separated by an angular 
displacement of about ninety degrees, a first end of one of the flexible display panels 
44 would contact the point 49a and a second end would contact the point 49b. 
FIG. 3 presents a cross sectional view of the slot machine reel 40 in 

20 accordance with one embodiment of this invention. Specifically, FIG. 3 shows a cross 
section through the axis of rotation and perpendicular to the reel's radius. As shown 
in the cross section, the slot machine reel 40 may include the flexible display panel 42 
moimted to the outer circumference 44 of the internal or supporting portion 46 of the 
reel 10, An display driver 50 may be mounted to the interior of supporting portion 46 

25 of the reel 40. The display driver 50 may control at least a portion of the displayed 
indicia in the flexible display panel 42. The display driver 50 and flexible display 
panel 42 may be electrically connected through one or more lines 52. 

The supporting portion 46 of the reel 40 may rotate about an axis of rotation 
54, the rotation being controlled by a drive motor 56. The drive motor 56 maybe a 

30 stepper motor such as an ASTROSYN Miniangle Stepper type motor bearing model 
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number 34PM-C007-14, which is available from Minebea Co. LTD. Alternatively, as 
will be appreciated by those having ordinary skill in the art, other types of motors may 
be used. Slip ring drum 58 may be attached to axis of rotation 54 and may farther be 
electrically connected to the display driver 50 via electrical lines 60. During rotation 
5 of the reel by drive motor 56, slip ring drum 58, electrical lines 60, and display driver 
50 may all rotate together about the axis of rotation 54, 

An electrical control signal, which provide instructions to the display driver 
50, may be provided from outside the rotating reel via brushes 62 mounted to brush 
block 64. The control signal to the brush block 64 may, in turn, be provided by a 
10 cable 66 which may mount to a connector 68. At least one line 70 from the connector 
68 may be provided to a controller, described below, which controls the game's 
displayed indicia and the game outcome. The entire reel mechanism may be mounted 
on a stand 72. 

FIG. 4 is a block diagram of a number of components that may be incorporated 

15 into the present invention. Referring to FIG. 4, a controller 80 may comprise a read- 
only memory (ROM) 82, a microcontroller or microprocessor (MP) 84, a random- 
access memory (RAM) 86 and an input/output circuit (I/O) 88 all of which may be 
interconnected connected via an address/data bus 90, The line 70 from the controller 
80 may be provided to the connector 68. It should be appreciated that although only 

20 one microprocessor 84 is shown, the controller 80 could include multiple 

microprocessors 84. Similarly, the memory of the controller 80 could include 
multiple RAMs 86 and multiple ROMs 82. The RAM(s) 86 and ROM(s) 82 could be 
implemented as semiconductor memories, magnetically readable memories, and/or 
optically readable memories, for example. Furthermore, although the I/O circuit 88 is 

25 shown as a single block, it should be appreciated that the I/O circuit 88 could include 
a nimiber of different types of I/O circuits, including an I/O circuit with the ability to 
receive local network, wide area network, Internet and/or Intranet addressable 
information. Moreover the I/O circuit 88 may be adapted to receive a number of 
signals which may allow a programmer to change the information stored within the 

30 RAM(s) 86 and/or ROM(s) 82 and therefore vary the game play described below. 
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FIG. 4 also illustrates that the components described above could be connected 
to the I/O circuit 88 via a respective direct line or conductor. Different connection 
schemes could be used. For example, one or more of the components shown in FIG, 4 
could be connected to the I/O circuit 88 via a common bus or other data link that is 
5 shared by a number of components. Furthermore, some of the components could be 
directly connected to the microprocessor 84 without passing through the I/O circuit 
88. 

A typical use of the slot machine 1 0 containing the flexible display panel 42 is 
set forth in the flow diagram illustrated in FIG. 5. At a block 100, the controller 80 

10 may determine the initial indicia to display on reels 14, 16, 18. For example, the 

controller 80 may be programmed to choose indicia designed to attract a player to the 
slot machine 10, such as gaming instructions, or simulations of game play. The 
controller 80 may instruct the display driver 50 to display the chosen indicia at a block 
102, Once attracted to the slot machine 10, a user may begin game play by inserting 

15 into the slot machine 10 value that the user may bet at a block 104. For example, a 
user may deposit tokens or coins via the slot 20, may insert a monetary bill into the 
bill acceptor 22, or may insert an appropriate item into the player tracking slot 38. 
The following description refers to value being inserted into and dispensed from the 
slot machine 10. As used herein the term "value" is intended to encompass 

20 conventional tokens, coin or bill currency, debit card, smartcard or any other suitable 
objects that may be representative of some monetary value. Furthermore, as used 
herein the term value may include cards having value associated therewith (e.g., 
printed cards, smart cards or the like). 

Once the controller 80 recognizes that the user has deposited value, the user 

25 may make a wager using the buttons 30, 32, 34 at a block 106. By using the buttons 
30, 32, 34 the user may wager various units of value on the outcome of the game. The 
controller 80 may then determine the game play indicia for each reel 14^ 16, 18 at a 
block 1 08. It will be recognized by those skilled in the art that the controller 80 may 
be programmed to determine an infinite variety of game play indicia and furthermore, 

30 the criteria for determining the indicia may be based upon any criteria. For example, 

- 8- 
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game play indicia may be themed to a particular casino, gaming machine, gaming 
area, and/or game show, and the indicia may be further chosen based upon the amount 
of value inserted by the user. Furthermore, the controller 80 may be programmed to 
dynamically change the chosen indicia before, during or after game play to offer the 
5 user a unique game play experience. Once the game play indicia is determined, at a 
block 110, the controller 80 may instruct the display driver 50 to display the game 
play indicia on the flexible display panel 42 associated with each of the reels 14, 16, 
18. The user may then begin a game play, at a block 112, either by pulling the arm 26 
or by depressing the spin button 28, either of which causes the slot machine 10 to spin 

10 the reels 14, 16, 18 for a period of time. 

At a block 114, the controller 80 may determine the outcome of the game and 
determine the reel stop positions. The controller 80 may then stop the reels 14, 16, 1 8 
from spinning according to the determined outcome of the game at a block 116. As 
the reels 14, 16, 18 are stopped, indicia representative of the game outcome maybe 

15 displayed to the user on the flexible display panel 42 of each of the associated reels 

1 4, 1 6, 1 8, At a block 118, the controller 80 may examine the indicia displayed to the 
user and determines the payout afforded the user based upon gaming instructions 
stored within the controller 80. For example, the gaming machine may be 
programmed to pay a scheduled amount if three sevens are displayed to the user. At a 

20 block 120, the slot machine 10 may either dispense or remove value based upon the 
analysis of the block 118. For example, a "winning'' combination of indicia pays out 
by dispensing value to the user, while a "losing" combination removes the value 
wagered by the user. The concept of dispensing value may include dropping tokens 
into the payout tray 36, accumulating value for the user within the slot machine 10 or 

25 any other suitable technique of distributing value to a user. Regardless of the 

outcome, at a block 122, the user is presented with the option of continuing game 
play, in which case the process returns to the block 1 04, or ending game play, in 
which case the game play returns to the block 100 to attract another player. 

While the present invention has been described with reference to specific 

30 examples, which are intended to be illustrative only and not to be limiting of the 
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invention, it will be apparent to those of ordinary skill in the art that changes, 
additions or deletions may be made to the disclosed embodiments without departing 
from the spirit and scope of the invention. 
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